The co lour of sp halerite is whit e nearly colourl ess when pure, whereas sphalerite with high Fe content is alm ost black in colour. Besides a minor amoun t of cadmium and manganese is con tained in addition to iron. The present writer has carried out some quantitative st udies on the colour of sphalerite, especially in connec tion between the chem ical components and whiteness. The whiteness in colour of sph alerite in which Fe ion substitu ting for Zn ion , decreases from 72% to 12% stra ightl y, as the Fe cont ent in creases from 0% to 15%.
Introduction
The colour of sphalerite is white to nearly colourless when pure, but this occurs only very seldom in nature. The colourless sphalerite from the Hosokura mine, Miyagi Prefe cture is the sole occurrence in Japan and was reported by the author (Togari 1961) , unfortunately there is no move colourless sphalerite in this mine. Besides the colour of sphalerite shows commonly brown, ye llow , black, and also red and green. The colourless sphaleri te used in this work is the sy nthetic material made in quartz tube under high temperature and I atmosphere. Colour of Japanese sphalerite varies in wide range among whi ch yellow is most common , and black comes next. The other colours noti ced comprise green, orange, and red, which may be pale or deep, and light or dark. Blue, violet and purple sphalerites have never been absent. (Togari, 1954 (Togari, , 1958 (Togari, , 1959 .
Three subordinative properties in colour consist of lightness, hue and saturation , which vary independently to each other. In the previous paper (Togari 1961) it was pointed out that colouring of sphalerite is caused by its peculiar property of semiconductance and that variable chromaticity in colour is due to the presence of excess sulphur over metal ions.
From the viewpoint above mentioned, the quantitative analysis of sphalerite colour was made by means of a photoelectric-spectro re fl ect meter and tri chromatic specification was determined by the CIE (Commission Intemationale de I'Eclairage) chromaticity diagram.
Experimental methods and samples
Experimental study on the subordinate properties of colour in sphalerite has never been made so far. The trichromatic specification through the photoelectric-spectrometer is the best method for such studies (Hunter 1958 quantitative analysis of sphalerite colour was determined by Ostwald's standard colour table as mentioned in his previous papers (Togari 1954 (Togari , 1958 (Togari , 1959 (Togari , 1961 . In the present experiment an automatic photoelectri c spectro refl ectmeter for colorimetry was used.
Spectroscopic refl ective curve of sphaleri te samples arranged in the order of grain size from 0.1 mm to 0.25 mm, WaS obtained by the equipm ent above me ntioned. Then the tristmulus values are calculated from above mention ed curve through the trichromatic integrator by selected ordi nate method (Azum a 1947). From the trichromatic coe ffi cients calculated upon those values, the trichromatic subordinative properti es (lightness, hue and saturation) are determined by CIE chromaticity diagram.
The lightness value and saturation value are shown in percentage, whereas the hue is given in dominant wavelength.
The sphalerite samples for this experiments were mainly the min erals from the Hosokura mine, Miyagi Prefecture and the Toyoha mine, Hokkaido, and partially synthetic materials were also used.
Experimental results

Various influences by FeS molecules substituting for sphalerite
Spectroscopic reflective curve of sphalerite in which the Fe ion substi tutes for position of Zn ion on crystal structure was measured by the au tomatic photoelectric spectro-reflectmeter. These spectral curves for colourimetry are shown in Tex t- Fig. I . (Hunter 1958) . Therefore whiteness value is always smaller than lightness one without colourless sample. In Table I , it is pointed out that the dominant wave length for hue in colour is almost invariabl e, but that it changes slightl y toward long wave length with in creasing Fe content. Tri chromatic specifi ca tion diagram dete rmined by CIE chromati city diagram are shown in Text- Fig. 2 , which shervs that both lightness and whiteness decrease along logarithm curv.ed line with the increase in FeS mol. percent.
Th e influence of FeS content upon the whiteness is distin ct, when it is less than 2% and its whiteness value amounts to 30% for maximum one. Both MnS and CdS are contained in natural sphalerite in amounts less than 2%, and their influence upon the whiteness and trichromatic subordinate properties is clearly indicated as compared with cell dimensions of crystal structure (Skinner 1958 , Kullerud 1953 . (yel. or.) The relation between trichrom atic subordinate properties and chemical components in sphalerite is given in Tex t- Fig. 7 , from the above mentioned experime ntal results. This diagram indicates that the whiteness of sphalerite in which the FeS content substituting for ZnS increases from 0% to 20%, decrease (rom 72% to 12% straightly. This relat ion may be used to estimate the iron con ten t in natural sphalerite.
Influences ofMnS and CdS molecules substituting for sphalerite
Conclusion
From the systematical experiments on sphalerite of various occurrences and syn theti c materials, the writer discussed distinct relations between some chemi cal components and spectrochromatic properties, with the followin g conclusion. The results of the presen t experimen ts support the conclusion obtained in the previous papers and also added the new facts: The dominant wave length for hue in colour is almost constant regardl ess of iron content, but changes sligh tly toward long wave length according to the increasi ng Fe content. The influence of FeS content upon the saturation is distinguished under 2% and saturation value amounts to 30% for maximum and whiteness of sphalerite in which the FeS con tent substituting for ZnS increase from 0% to 15%, decrease from 72% to 12% st raightly.
In natural sphalerite, the influence of MnS and CdS upon the whiteness and trichromatic su bordinative properties is clear, as compared with cell dimen· sions.
